Bone mineral density and all-cause, cardiovascular and stroke mortality: a meta-analysis of prospective cohort studies.
Low bone mineral density (BMD) has been associated with increased mortality in prospective cohort studies of the elderly, but the real relationship is still controversial. We undertook a meta-analysis to evaluate the association of BMD with risk of all-cause, cardiovascular and stroke mortality. We performed systematic searches on MEDLINE, EMBASE, OVID, CINAHL, and the Cochrane Library. Data extraction was performed independently by two reviewers. For each study, hazard ratios (HRs) and 95% confidence intervals (CI) per standard deviation (SD) decrease in BMD were extracted. Heterogeneity, publication bias, subgroup, and meta-regression analysis were performed. The analysis included 46,182 participants from 10 studies with 3991 all-cause deaths, 1479 cardiovascular deaths and 403 stroke deaths during a median of 7 years follow-up (range 2.8-18.7 years). Lower BMD had a significant inverse relationship with all-cause and cardiovascular mortality, a per SD decrease in BMD at all sites being associated with a 1.17-fold (95% CI: 1.13-1.22) increase in total mortality and a 1.13-fold increase in cardiovascular mortality (95% CI: 1.06-1.20). Lower total hip/femoral neck BMD was also related to all-cause mortality (HR 1.20; 95% CI: 1.09-1.31) and cardiovascular mortality (HR 1.20; 95% CI: 1.04-1.35). BMD was not associated with the risk of stroke mortality (HR 1.08, 95% CI; 0.89-1.28). Lower BMD is associated with significantly increased risk of all-cause and cardiovascular mortality. There is no significant association between lower BMD and the risk of stroke mortality. The relationship between lower BMD and individual mortality should be investigated further in randomized trials.